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THE MINERALOGY OF VICTORIA. 
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It has frequently been noticed by persons acquainted with other mining countries that 
our colony, though well-explored and studded with well-dereloped mines, is very poor 
in minerals, both as regards yariety and beauty of crystallized specimens. We can cer- 
tainly not complain of the quantity and intrinsic value of the principal minerals we 
possess, considering that our quartz reefs and tertiary drifts furnish the most valuable 
of metals in greatest abundance — (an authority like Sir Roderick Murchison proving 
Victoria to be the richest gold-mining country in the world — see "Siluria," 4th edition) 
— and that the most precious of gem-stones — diamond and ruby — have already been dis- 
covered, and the number of new varieties of T>ther known species is steadily on the 
increase. Victoria has indeed received, so to speak, the very essence of mineral riches ; 
yet, in looking, for instance, at the inconsiderable number of different mineral species 
— about twenty — hitherto recognized in the hundreds of auriferous lodes opened through- 
out the country, and comparing this result with the many dozens of fine minerals occur- 
ring in the ore-lodes of Cornwall, Saxony, the Hartz^ &c., the reward for mineralogical 
research appears rather a meagre one, and any new discovery is therefore the more 
eagerly welcomed and deserving of record. 

Finding some pleasure in the study of this branch of science, I gave, in the geolo- 
gical essay prepared for the Intercolonial Exhibition of 1867, a condensed description of 
the mineral species up to that time found in Victoria ; and as a number of new finds 
and facts have come under my notice since that publication, it might prove both of 
scientific and general interest if I record progress in the following pages. Not only have 
species quite new to Fictorta to be noticed, but also several quite new to science, and of 
those already known, new localities, new interesting forms of occurrence, &c., deserve 
mention. My enumeration, I am conscious however, will even fall short of the mark, 
for, through the untiring energy of the Secretary for Mines, Mr. Brough Smyth, in 
securing the saving, transmission, and examination of specimens from all parts of the 
colony, the list of new species and varieties is nearly daily augmented. 

Having myself no laboratory at command, I am specially indebted to my friend 
Mr. Cosmo Newbery for his assistance in furnishing me with the chemical analyses of a 
number of the species described. 

For crystallographers I have drawn correct figures of some of our interesting crystal 
rarities, and given in the context accurate measurements of angles for the determination 
of the indices of the planes of some of the new crystals. 

As regards the arrangement of the species in the description, no system has been 
followed, except that of grouping together the native metals and metallic minerals — the 
hydrous and anhydrous oxides — the salts of special acids— gemstones — silicates — 
sulphates, and carbonates. 
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.■''.■^aj:>ix>nite oh bismuthic ooi-d. 

Some nmt kgo 1117 ktteation wm directed bj Mr. Salter, the manager of the Alliance 
Companj'ijiggelj Beef, Maldon, to ■mall iiregalar (pecks of a rare gold-ore that occurs 
aaiocUled 'irith gold, generally In the neighborhood of, and iometimeB KTCral inchea deep 
In, the-gntiite Teioa that traTene thia inteieitlng reef. The niinen call this ore " black 
gM^" on account of the mostly dark-looking ipecki prodncing globalei of bright gold bj 
t^ie oAnal traming or roasting of the quartz. Of the small qoantity — a few implanted 
.* ^B^k* — available for examination, I iru onlj able 10 make Bome blowpipe eiperlmenta ; 

• '^t tbeae were lufflcient to prove the ore to be an alloj of biBmnth and gold. It fntes 
**. *^7 easily on charcoal, and whiUt imparting to the latter the characteriatic yellow 

• coating of biamutb, tami giadnally to a bright gold bead. Solphnr, tellnrinm, &c., 
which, from analogy, I lupposed to be present in the ore, are entirely absent. From a 
nnmber of specimens, lately received throngh the kindneea of Ur. Salter, another small 
qtiantity of tbe ore was obtained that sufficed Ur. Cosno Newbery for a qnalitatiTC 
analysis and an assay of hardly half a grain. The former of these confirmed my blowpipe 
determination, and the latter prored the composition of the ore to be Au 64';, A'35'S, 
conforming closely to the chemical formula Am' Bi. Other characteristics of the- mineral 
are: — hardness, I'j-I'oi malleable ; very sectite ; very bright metallic lostre and pinklsb 
silTer-white color when freshly broken, but tarnishing gradually on exposure, first to a 
dull copper color, and ultimately to black. Crystals have not been observed as yet ; 
cleavage apparently cubical. Two trials to determine its specific gravity, made with two 
■pecks weighing considerably less than one grain each, produced, siogolarly enough, the 
one only 81, the other 9-7, though, according to the above composition of the ore, It 
should bare been considerably higher. In order to find the reason of this discrepancy, 
the two test-samples were dissolved in aqua regia, when It was discovered that each 
contained Inside a fine skeleton of an earthy mineral, resembling felspar under the 
microscope, though no trace of this could be detected previous to tbe trials. This ore, as 
a natural product, is quite new to science— the bimudiauriit described by Sbepard being 
a furnace product — and it is therefore propoeed to name it " Maldtmiu," after the 
locality of occurrence. Mr. Salter states that it waa formerly found— in the upper 
workings of the Alliance Company's mine — in greater quanti^ and in larger pieces, and 
it is therefore not improbable that it might also occur in a similar manner in the neigh- 
boring ground of the Speculation Company, perhaps in crystallized pieces, and afibrdtng 
iufflclent material for a quantitative analysis. It waa no doubt the source of the form(>r 
frequent admixtures of bismuth In the gold from the Nuggety Beef. 



TETEji-HEDHITE. 
On examining several fine gold-quartz specimens from the Albion Company's 
mine, StelgUli, kindly shown to me by Mr. Davidson, of Geelong, I discovered bright, 
grey metallic specks, and in a hollow of the quartz also a perfect tetrahedral crystal 
of an ore, that, before the blowpipe on charcoal and In tbe gisss tube, proved to 
be TtlrahtdriU, giving reactions for 8, Sb, As, Cu, Fe, and Zn, and which may also 
contain Ag. 

This ore is quite new to Victoria. It is associated with gold, iron pfrila, itibnite, 
and, though rarely, (oiimaiiiVc. On breaking one of the specimens, 
several smaller crystals were afterwards discovered in hollows of 
the quartz, coated by pholerile. They show a fioe iridescent 
tarnish and brilliant lustre, and are very rich in planes. Tbe 
solitary perfect crystal, of which a drawing (Fig. i) is annexed, 
exhibits those of the cube A, octahedron 0, rhombic-dodecahedron 
d, trapeiohedron t, and of the rather nre heiakisoctahedron m. 
Fio. I. 
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BOXIKNONITE. 

This ore has been known since several years to occur very rarely in some quartz 
reefs of Ballarat, St. Arnaud, and Heathcote ; ire can now, however, add to these another 
locality, tIz., the Albion Reef, Steiglitz, in which it is apparently found in some abundance. 
This is shown by two lots of specimens from the Albion Company's mine received at the 
former Geological Surrey Office for ezamination^ne sent by the mining surveyor, the 
other by the manager of the mine. The ore occurs more or less thickly dispersed through 
the quartz in small patches, crystalline grains, and minute crystals, which latter are 
generally coated by phoUrite, A crystal nearly perfect at both ends, though only i^ lines 
in length, was found in a small hollow, 
and shows the form given in Figs, z a 
and h. The mineral is associated with 
^Id^ light-brown tine bknde, iron pyrites, 
tofts of acicular crystals of stibnite, and 
rarely tetrakedrite, from which latter, if 
not crystallized, it can hardly be distin- 
guished by outward appearance ; however 
its behaviour before the blowpipe on char- 
coal demonstrates clearly the presence in 
it of lead, which is absent in the other, and 
thus affords an easy mode of recognition. 





Fio. 2 a. 



Fio. 2 b. 



N-A.T1 V Ja3 • BISMIUTHC, BISMUTH -QL-A.NCE, J^JNT> 

BISMXJTHITB. 

These three minerals, of which the second is rather rare and quite new to the colony, 
were lately discovered in a quartz reef at Linton, Ballarat district. Mr. C. Newbery first 
examined and analyzed specimens, and made their composition known in the Baltarat 
Star. On the specimens from the reef that came under my notice, I found native 
Bismuth and Bismuth-glance associated with gold, and iron and copper pyrites. The first 
formed small irregular specks, the Bismuth-glance scaly and slender prismatic crystals of 
fibrous or foliated structure, and showing an iridescent tarnish — some very similar in 
appearance to sulphide of antimony. The Bismuthite appears to be rather scarce, and 
may also, on account of its greyish color and earthy aspect, be easily overlooked. Mr. 
Newbery discovered it only after pounding some quantity of the reef-stone. A fine 
sample of this mineral was lately presented to me by Mr. Ed. Dunn, an ardent collector 
of miueral specimens, and discoverer besides this of many other interesting noveltieii in 
this line in the Beechworth district. It occurs in the gold-drift near Beechworth, in 
roundish nodular grains of greyish or yellowish- white color ; in fauct, it is in all respects 
similar to that I discovered several years ago in the washdirt of Bamshom gully, Sandy 
Creek, Tarrangower. Mr. Dunn found pieces up to half an ounce in weight with a centre 
of metallic bismuth, and also in the same deposit small pieces of native Bismuth^ one with 
angular fragments of quartz attached : all which occurrences lead to the conclusion that 
the carbonate is a product of chemical change of the native metal, and that the latter, 
or perhaps both minerals, have originally been derived from a quartz reef in the neigh- 
borhood. 



This metal has been found at three new localities : — 

I. At Clunes, in the older pliocene goldnlrift of the Clunes Company, in small 
specks and nuggety water-worn pieces, evidently like the gold derived from 
some lode hidden beneath the basaltic lava that occupies a vast surface area 
of that district. 
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2. In the ground of the Rodney Gold Mining Companj, between Ballarat and 

Creswick, at a depth of 185 feet from the surface in the reef driye, 35 feet 
beneath the gold-drift. It occurs in the line of contact of alternating beds 
of bluish soft slate and sandstone, but attached to the former, in filiform 
and arborescent shapes — a mode of occurrence Terj similar to that I 
described from Wilson's Reef, St. Arnaud. 

3. In the prospecting drires of the Flying Scud Gold Mining Company, Egerton, I 

in a manner quite similar to that just mentioned. * 



STIBNITE (STjr.I»I£ir>E OF A-NTIMONY). 

To judge from the numerous new discoTcries of this ore since the last two 3'ear8, it 
no doubt ranks next to arsenical and iron pyrites as the most frequent companion of gold 
in our quartz reefs, though it occurs also in separate Tcins not associated with auriferous 
quartz. The upper Silurian rocks are howerer, as far as experience goes, richer in the 
ore than the lower silurian. Its market value having since some time considerably risen, 
the working of the separate veins and patches, or the saving of the ore occurring in 
auriferous quartz reefs, which goes on concurrently with that of the gold, has now 
become a source of considerable income to small parties of miners and several mining 
companies, especially in the Heathcote Mining District. 

As the more important amongst the new discoveries, have to be mentioned strong 
veins of the ore at Munster Gully (DunoUy) ; Donovan's Creek ; Upper Yarra ; Yea, and 
Sunbury; and detailed descriptions of the latter, as also of the veins of Costerfleld 
(Heathcote district), by Mr. Th. Couchman, are given in Mr. Brough Smyth's work. The 
Goldfields and Mineral DUtricts of Victoria, 

A discovery of later date are two strong veins of the ore — not associated with 
auriferous quartz — at Ringwood, about fifteen miles from Melbourne on the road to 
Lilly dale. From inspection I can state about these as follows : — The first and largest 
vein — discovered by accident through the breaking of road metal from the top of a rise, 
a few chains west of the road — is from z to 4 feet wide, strikes N. 7° W., and dips 
westerly at angles varying between 60 and 70°— these data being the means in. the line 
of the workings, which have an extent of about two chains. In its special behaviour the 
vein, like its congeners all over the world, is very uncertain and irregular, i.e., especially 
liable to turn and form patches, which are, however, always connected by a strong 
ferruginous casing or mullocky band, carrying antimonial ochre in veins, and finely 
disseminated. At the bottom of one of the shafts, 31 feet deep, it strikes, for instance, 
N. 7° E., and dips at the shaft 65° west, some 10 feet farther south 70® W., whilst its 
thickness of nearly 4«feet of solid ore, some distance up the shaft, has dwindled down to 
a few inches — the walls of the lode, from li to 3 feet apart, being filled up with mullock, 
enclosing, besides the narrow vein, nodular pieces of the ore, and antimonial ochre in' thin 
strings and small patches. A few thin leaders of ore join here the main vein from the 
east. 

The second vein, discovered by Mr. Finnic, crosses the Melbourne road at an oblique 
angle about three and a half chains distant from the workings on the former vein, the 
southern continuation of which it ought to intersect close to the road. It strikes in the 
workings on north side of road N. 30° E , on south side N. 35° E., and dips easterly at 
angles varying from 60° to 70°. As far as at present opened, by a trench and a short 
drive in a shallow shaft, it is from i to 2 feet thick, and appears to be even more irregular 
in its behaviour than the first vein, having as yet only furnished its orey product from 
small disconnected strings, and as a number of lumps — some from close to the surface ; 
the remaining portion of it consisting of ferruginous mullock, rich in antimonial ochre. 

Both veins traverse thick-bedded, yellow, in places highly ferruginous, upper silurian 
sandstone, which strikes N. 20° E., and dips easterly at an angle of 64**. 
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Speaking generally about Stibnite, it is a singular feature, considering the more and 
more proved abundance of the ore, and in comparison to other mining countries, that 
crystallized specimens are as scarce as ever. As new in this respect, I can only mention 
that groups of small acicular crystals have been observed at Costerfield — as a great 
rarity — ^partly in hollows within tho mass of the ore, partly on the faces of joints in the 
walls of the lode. 



MOI-YBI3ENITE. 

Of this mineral four new places of occurrence have to be mentioned, viz : Yea, the 
Bradford Lead and Nuggety Range (Maldon), and Mount Moliagul. At Yea, it is found 
in a coarsely crystalline variety of granite, agreeing, as regards composition, with that 
called ** greisen ** in Germany — a mixture of only mica and quartz, felspar being absent. 
More or less regular hexagonal plates of the ore, some nearly i inch in diameter, are in 
great abundance irregularly distributed through this rock, and, curiously enough, in 
such a manner that they generally lie between the mica partings of the quartz fragments, 
and are seldom embedded by tbemselres in the solid quartz. 

At the Bradford Lead, Maldon, the mineral occurs very sparingly; but the specimens 
hitherto found are rather interesting, consisting of pebbles and crystals of cairngorm and 
rock crystal, in which spangles and small hexagonal plates of Molybdenite lie embedded — 
an occurrence rarely recorded. 

In the Nuggety Range (top of high hill abore the Maldon Cemetery) it was lately 
found, by Mr. Rule, dispersed through a quartz vein trayersing granite. It occurs in 
hexagonal plates, up to half an inch in diameter, and is associated with orthoclase, Mchorl, 
mica, and wolfram. Fine druses of rock crystal and cairngorm are also not rare in the Tein. 

The fourth new discorery of Molybdenite was made a short time ago, in a quartz 
reef running across the slope of Mount Moliagul. It occurs in small plates disseminated 
through the quartz, and forms also drusy accumulations of imperfect scaly crystals in 
open joints of the reef. It has apparently undergone much decomposition, as the faces 
of the joints in the reef are mostly coyered with narrow slits and hollows — partly empty, 
partly filled with fine quartz sand and clay — that evidently haye originated through the 
removal of Molybdenite crystals. The joints of the quartz are, as a further evidence of 
the decomposition of the ore, coated with — 



MOX.YBDIC OCHSE. 

A mineral new to Victoria. It forms small light-yellow tufts and nobs, which, by 
aid of the magnifying glass, prove to be composed of a dense accumulation of fine, silky, 
radiating needles, not unlike the manner in which malachite is often found. Ibis mode 
of occurrence of the mineral in capillary crystallizations appears to be very rare. In 
Nicol's, Brooke and Miller's, and other mineralogies consulted, it is described as a yellow, 
earthy substance or incrustation, and in this latter form it actually occurs, though 
sparingly, in hollows of molybdenite specimens from Yea. Only in the new edition of 
Dana's Mineralogy, 1868, it is mentioned as occurring in the capillary crystalline form. 



CERVjf^J^TITE (^ISTTIMONIA.!. OCHHE). 

This mineral being always associated with the sulphide of antimony (through the 
decomposition of which it has no doubt arisen) above the permanent water-level of the 
respective lodes, it is likewise found at all those new localities mentioned for the latter. 
Though sometimes filling, as a yellow powder, cavities in the sulphide and gangue, it is 
mostly dense and hard, generally Isabella-yellow, sometimes greenish-yellow and yellowish- 
white, and shows often, especially the crust round nuclei of stibnite, concentric rings 
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Tftrying in the diffefent shadct of eolor just meniiaDed. In the rmoB at Bingwood, it 
occurs in places in thick, massire, seam-like patches, sometimes with a laminated stnietiixe» 
rendering it hardly distingnishable from the mnllockj gangoe, ocenpying portions of the 
lodes. Dense pieces show frequently a porphjritie aspect, caused by small perfect quartz 
crystals being more or less thickly distributed through the mass. Specimens with 
adcnlar crystallisations^ from Costerfield, hare come under my notice as great rarities. 



Specimens of this mineral, similar to those ooeurring at Heathoote and Strathloddony 
hare been kindly shown to me by Mr. Couchman, Chief Mining Snrreyor, as from the 
Great Western diggings. Pleasant Creek. It might be described as a rather soapy day, 
colored dark pistachio-green by sesquioxide of chromium, which has no doubt resulted 
from the decomposition of **ehromie trcm," of which black grains, rather friable and deToid 
of lustre, can be recognised scantily distiibuted through the day. 



^W-AJ>, -AJ3BOI-ITE (EAKTBTT COS^A^T). 

In my former description of Victorian mineral spedes (Exhibition Essays, 1867) I 
^ras obliged, from their hardness and general resemblance, to place nnder the head of 
** Psilomelane "the Tarieties of ferruginous black manganese-ore occurring so abundantly 
on the goldfldds and in other parts of the colony, although the compositions of the 
specimens analyzed, raried, not only greatly amongst themselres, but differed still more 
from those recorded for jm/bste/aae from European and other localities. The great amount 
of oxide of iron contained in the Victorian specimens appeared to be their chief distin- 
guishing characteristic, and I therefore proposed the name of black ferro-manganete-ore 
tor them. Seeing, howerer, in the recent edition of Dana's Mineralogy, that ores of a 
hardness rarying from 0*5 to 6, and of the most diyersified compositions, are placed 
under the general head of ** Wad" as being no defined mineral species, I think the 
Victorian specimens formerly analyzed would, with perhaps one exception, which agrees 
pretty closely with true paihmelane in composition, come under this head also ; whilst an 
ore of this class since found by Mr. Verdon, at Home Creek, Sloane's Punt, Goulburn 
River, would belong to the sub-species Asbolite (black Ear^y CobaU\ as it contains, 
according to Mr. Newbery's analysis, 14. per cent, of oxide of cobalt. It occurs in irregular 
strings and seams of nodular, mammillated masses in the upper Silurian shales, and forma 
also botryoidal coatings on the fkces of joints in the beds. 



SSOOKIXTS CAT?.K- AJTSITE ?). 

Mr. Murray, of the former Geological Surrey, forwarded some time ago a number of 
specimens from a quartz reef in the Steiglitz Mining District, which contain a hard, 
brown, or chocolate-colored opaque mineral, forming thin reins or layers in joints of 
the quartz. The faces of these layers are irregularly striated, and show a metallic 
adamantine lustre, and the powdered mineral is of light-ydlow color, and proves before 
the blowpipe and by qualitative analysis, to consist of pure titanic acid. As there are 
three minerals known to be composed solely of this acid, viz., rutiU, brookite^ and ancUaae, 
each of distinctive crystalline form, it might, in default of crystals of the mineral 
under notice, be considered rather hazardous to term it Brookite. In justification of 
this course I can, however, plead that I hare seen in sereral European mineral col- 
lections undoubted specimens of Brookite, in all particulars resembling the Steiglitz 
mineral, none, however, of riifi7« and anataee that were similar to it. 

On some of the specimens places can be noticed, where the brown color of the 
mineral Is changed to greyish-black with quite a metallic lustre, and that afford a greyish- 
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black streak-powder. As these portions also consist of titanic acid, as proved by ez- 
X>eriment, they would, according to Dana's description, agree with the variety of Brookiu 
occurring in Arkansas and other American States, and named by Shepard " Arkawnie** 
Small, thin, plate-like particles of Broohite, in color, striation, lustre, &c., exactly 
resembling the Steiglitz mineral, occur also in the gold-drift of the Mount Greenoisk 
liSad, associated with sapphire, topaz, zircon^ &c. 



C^SSITSSXTS (TIN-OBE). 

Although this valuable ore has long been known to occur in workable quantity in the 
state of more or less fine sand, with occasional larger pieces — so-called ** atreamr-tin** — 
in the gold-drifts of many of our goldfields, more especially Beechworth, still all 
research and prospecting to find it in its rock matrix proved unsuccessful till, since last 
year, three such interesting discoveries were made at the last-named goldfield. The credit 
for the first, made above ten months ago, belongs to Mr. Ed. Dunn, who systematically 
traced the stream-tin of a gully situated about five miles S.W. of Beechworth, to have 
been derived from a peculiar brecciated porpbyritic dyke, traversing granite. The dyke 
stone — ^intensely hard and tough — is composed of chalcedonic quartz, felspar crystals, and 
sometimes mica, and the tin-ore occurs distributed through it in small crystalline grains ; 
other associated minerals are iron pyrites, and rarely fluor-spar. The dyke varies 
very much in character and width, and, on account of the hardness of the rock, has as 
yet not been properly prospected. 

The second discovery was effected by Mr. Hensley, tinsmelter, at a place situated 
about four miles from Beechworth, in a south-westerly direction ; and Mr. Dunn describes 
it as made in a strong surface-blow of cellular quartz, containing abundance of white 
mica in plumose and sometimes stellate aggregations, and lying in a large dyke of eurite, 
that traverses rather coarse-grained granite. A shaft, sunk by Mr. Dunn's advice at the 
end of the quartz-blow, disclosed the following: — The mass of quartz soon decreased in 
thickness and split into veins, whilst the stuff surrounding these consisted in places almost 
entirely of fine mica, but turned gradually to a reddish soft eurite. The quartz veins 
in this rock appear like lenticular patches, are full of felspar, and where their under- 
lying faces rest upon the eurite, the tin-ore occurs in small crystals and grains, each 
one embedded in a felspar crystal. The quartz itself is very cellular, small crystals of 
it studding the inner walls of the cells, whilst occasional larger cavities are filled with a 
micacious mud, enveloping drusy pieces and perfect crystals, curiously developed. On 
account of a hard bar of rock, dipping to the east, having been struck in the bottom of the 
shaft, the sinking of the latter, as yet but twenty feet deep, has been suspended at present ; 
but it ought certainly to be resumed, and the dyke more extensively explored, considering, 
besides its resemblance to a real hde, the favorable feature of the tin-ore occurring dis- 
seminated both through the quartz and eurite. 

The third discovery of Tin-ore in rock matrix, which has created some excitement in 
the district, was likewise made in a very- fine-grained (euritic) granite dyke traversing 
common granite, about three-quarters of a mile N.W. of Beechworth. According to 
Mr. Dunn, this dyke strikes about N. i^^ W., and can be traced for a considerable distance 
on the surface, though it is very irregular in its course, in places disappearing in the 
granite and suddenly cropping outagain. A casing, or other defined line of demarcation 
between it and the granite is entirely absent ; the texture of the latter simply changes 
suddenly fh)m coarse to fine-grained, and the mica disappears. Both kinds of rock are 
traversed by numerous thin (quartz) veins in such a manner as to impart the idea of some 
strong force having shattered their mass in all directions, the resulting cracks and joints 
being now represented by the veins. The tin-ore occurs in these veins both in the granite 
and dyke rock, but principally in the portions traversing the latter, and those appear to 
be the richest that cross the line of dyke at an oblique angle (N. 53° W.). It sits in small, 
often highly modified crystals — single and compound—on thin layers of quartz coating 
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the walls of the Teins, the interspaces being generally occupied by a very soft, scaly, 
greenish mineral, rery much resembling to/c, but conforming in its blowpipe reactions 
most to pyrophylliie. As associated ores — though most preralent in the reins traversing 
the gnranite — ^have as yet been obseryed copper, iron and arsenical pyritet, and black 
powdery sulphide of copper. About two chains from the prospecting shaft (which is 
26 feet deep at present), garnets of a reddish-wine yellow color have been found in some 
abundance. 

Although it is as yet doubtful whether any of the three tin-ore occurrences just 
described, and of which the last one reminds much of the ^'netzgange" — ^net-lodes of tin- 
ore of Altenberg, Saxony — will, on further exploration, prove of value, so as to pay working 
on a large scale, still — be the result favorable or otherwise — ^the established fact of this 
new mode of occurrence of the ore recommends at any rate a systematic examination 
of all the rich tin-bearing creeks of the district, and especially a sharp look-out for 
euritic and other dykes traversing the granite and silurian rocks, near the boundary of 
the latter : for it is highly probable, if not quite certain, that the stream-tin of all these 
creeks has similar sources as those described, and payable, perhaps rich, ones may be 
amongst the number. 



MAGNETITE (M^A^aiSTETIC lEON-OKE). 

Regarding this mineral, it has to be mentioned as new that Mr. Norman Taylor, 
field geologist, found minute octahedrons of it abundantly distributed through the basalt 
of a hill near Dr. Baynton's station (Geological Survey \ sheet, 51 S.W.). Bars cut from 
the rock were observed to possess perfect magnetic polarity. Grains of the mineral of a 
rusty-brown color, varying in size from dust to that of a pea, occur also abundantly in 
the drift of gullies running off the basalt of Horse Hill, same neighborhood. 



TSrOILFE^M: (TUN-QST^TE OF IKON). 

Fine specimens of this mineral, of more massive, coarsely-columnar structure than 
those known from Sandy Creek, Maldon, have lately been found in a quartz reef near 
Ballaxiit. fiollows in the quartz show sometimes crystals of it that are of a rather per- 
plexing monoclinic-like devdiopment. 

It has also quite recently been discovered by Mr. O. R. Rule in the quartz vein tnir 
Tcrsing granite in the Nuggety Range, Maldon, mentioned under molybdenite. It occurs 
in small tabular and columnar pieces embedded in quartz, associated with acheelite, 
molybdenite^ schorl, felspar , &c. 



SCIIEEI.ITE ( TITNGST.A.TE OF LIME). 

This mineral — quite new to Victoria— has been found at two different localities in 
the Maldon district. Our Public Museum collection of colonial minerals possesses one 
rather Imperfect crystal, one-sixth inch in diameter, representing a somewhat com- 
pressed tetragonal octahedron. This crystal was quite by accident discovered by Mr. 
Newbery in a broken crystal of smoky quartz from the Bradford Lead. Though in color 
quite similar to the matrix, its faint outline, somewhat higher lustre on one exposed face, 
and being scratched by a knife, attracted attention, and on the quartz crystal being 
carefully broken, that of Scheelite was obtained. A small portion broken off during this 
operation served for determining its composition as tungstate of lime. The mineral is no 
doubt rare at the place, and may also, on account of its very close resemblanqe to its 
matrix — smoky quartz — be easily overlooked. Careful examination of a great number of 
similar quartz crystals and pebbles from the lead failed to disclose another specimen. 



MiMBeii.oor or Victoria. II 

l^e aeeond bailitj where this mineml occars u la the qnarti reef in the Nuggety 
Range abore mentioned, I identified it in a speeimeti — kindly bIiovd me by the discorerer, 
Mr. Rule — which contains it impliinted in quartz in crystalline grains, and as one rather 
Imperfect crystal of a qnorter inch in diameter, closely associated with rather decomposed- 
looking umlfraTn—n feature affording a clue to its origin. 

Considering that the drainage from the Nuggety Itange, on which the above quartz 
reef occurs, is direct into the valley of the 0rar//bnf £«ai/, and that there is evidence of 
A formerly existing drift branch of same age as that of the lead, vii., older pliocent— 
leading from the range into the lead — having been removed by denudation, it is not at 
all Improbable that those drift pebbles and crystals, enclosing molybdenile and ichtelilt, 
octiurring in the lower portion ol the lead, have originally been derived from this quartz 

VrVIANITE (rHOSPHA-TE OF lEON). 

The earthy variety of this mineral — blue iron eorlA— has long been known from 
the basalt of Ballarat, from Point AddU, Qeelong, and from several of the guano islands 
of Bass's Straits ; but in a finely crystallized state it bat only come under notice above 
two years ago, when Mr. W. Jahn, mining surveyor, tent specimena for determination to 
the Geological Snrvey Office, which he found in a soft, yellow, Silurian anndBtone from a * 
digger's shaft on the Nicholson Kiver. near Sarafield, Gippsland, The mineral is of a 
light to dark sky-blue color, translucent bottle-green, but eeems to become somewhat 
opaque on exposure to light. The specimens forwarded by Mr. Jahn, 
of which the beat are now in the collection of our National Museum, 
show it to occur in veins from the siie of a thread to ahont half an 
inch in width, also as crystals from one-eighth to above one inch in 
leugtb, in cracks or open joints of the sandstone. The form of 
these crystals, shown in Fig. 3. is the common one observed on 
vivianite from Bodeomais and other places, the plane marked P being 
that, parallel to which a very perfect mica-like cleavage exists, whilst 
planes M and Z indicate this cleavage by longitudinal strim. All 
the specimens show, asiociated with the Viuianilt and in places ^"^ 3- 

covering it, small duIl-yellow to dark greylsb-brown wart-like nobs that consist of 
carbonate of Iron — tpAaroiideritt — and may perhaps be products of decomposition of the 
ViBianile. 

During the recent arrangement of the collection of colonial minerals at the National 
Museum, two specimens of Viviaiiilt were noticed that, as regards size and perfection 
of the crystals, especially on one specimen, are hardly surpassed by any I have seen 
in European mineral collections. These specimens — taken to he oblique green mica, to 
which they have indeed grent resemblance— have been presented to the museum by Mr. 
H. Stone, mining surveyor, who obtained tbem. accoiditig (0 the Mining Slatiilici of 
December i!6o (prepared by Mr. R. Brough Smyth, Secretary for Mines), on theBuckland 
River, in the cutting for a water-race. The largest of the crystals is about one Inch and 
a half in length and three-quarters inch thick, and is represented 
in Fig. 4-! it shows, in addition to the aame prismatic planes of 
the Gippsland crystal, two pairs of rare terminal ones, which re- 
quire to be measored. The color of the crystals is a deep bluish- 
^reen seen perpendicularly to the cleavage plane, and impure blue 
in any other direction. It is a singular fact that these apeciment 
of Viiiianite arc, tike the Gippsland ones, also aasociated with 
■mall nobs of ipharotiderile, and that tbey occur in a similar soft, 
yellow sandstone. Indeed the resemblance of the specimens from 
both localities is so close that anyone unacquainted with the facts 
would unhesitatingly pronounce them as coming from the same place. 
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PHOSPHOSITS. 

On examining a reddish-brown basaltic day (deoompoied older baaalt) from Brutben 
Creek, Qippiland, it was found to contain nodular concretions of a whitish mineral 
substance, colored in places bj blue and green earbtmate of copper^ and that proyed to 
be a rather impure Phosphorite, according to the following results of a quantitatire 
analysis by Mr. Cosmo Newbery : — 

SiOj ... ... ... ... ... 5^*3^9 

'CjOg ••. ... ... ... ... ^'579 

v/av/ ... ... ... ... ... '7*35^ 

POf ... ... ... ... ... r5*S94 

CaO.CO, ... ... ... ... ... 7*954 



100*090 
CaO and PO5 stand in the proportion to each other to form the tribaslc phosphate (japatiu). 
8iOy Fe,0,, and CaO.CO, may be considered as impurities, as their percentage varies in 
different samples. Some of the specimens contain a much larger percentage of SiO„ 
which is generally so intimately mixed with the phosphate and carbonate that it cannot 
be separated by any mechanical process. 

This mineral, hitherto not known in the colony, was discovered by Mr. Norman 
^ Taylor, geological surveyor, about two mfles north of Lancefield, in lower Silurian grsptolite 
shales. It occurs, covering the bedding planes of the shales in the characteristic yellowish 
or greenish disc-like plates with finely radiated structure, exactly similar to the specimens 
fh>m Devonshire, Bohemia, Saxony, and other places. In addition to this structural 
coincidence of the mineral with Wauellite, its identity with it is put beyond a doubt by its 
behaviour before the blowpipe, and in the moist way, vis., by giving clear evidence of the 
presence of phosphoric acid and alumina. 

STBU^STITE. 

During a recent exploration of the Skipton caves near Ballarat, Messrs. Etheridge 
and Murray, geological surveyors, collected samples of the guano that, to a considerable 
depth — ^perhaps 20 feet or more— covers the bottom of the caves, being apparently in a 
great measure derived fh>m the excrements of thousands of bats which use the caves as 
hiding places in daytime, when they can be observed hanging in large clusters suspended 
from the roof. The guano has a rich-brown color, and is full of light-yellow, subtrans- 
parent, crystalline particles and glistening, perfect crystals of a mineral that experiments 
prove to be Struvite. Before the blowpipe it imparts to the flame the characteristic bluish- 
green color of phosphoric acid, and fuses easily to a white enamel, which assumes a fine 
purple color with solution of cobalt. Heated in the closed tube it becomes white opaque, 
whilst giving off water and fumes of ammonia. A bluish-green color imparted by it to a 
soda bead proves the presence of manganese. 

According to a quantitative analysis made by Mr. Edward Fittman, under the 
direction of Mr. Cosmo Newbeiy, at the Geological Survey laboratory, its composition 
is as follows : — 



MgO ... 
FeO 

MnO ... 
PO* ... 
HO+NH,0 



16*57 Magnesia. 

o'95 Protoxide of iron, 

traces Protoxide of manganese. 

28*81 Phosphoric acid. 

54*49 Water and ammonia. 



loo'Sz 
which shows a close agreement with the results of an analysis by Ulex, given in Dana's 

Mineralogy, 



MINBBALOQY OF YICTOBIA. 



13 



The main formB of the crystali — ^the largest of which are about three lines io length — 
are shown in Figs. 5, 6, 7, 8, and 9. Thej represent quite different modifications flrom 
those given in Dana's, Naumann's, and other mineralogies, though, with the exception 
of perhaps one, all the served. Crystals 

planes appear to have /"^^^^^^"^V ( L* " " '^ ' A ^^ * genuine he- 

*/\^ * ^^-^^ IK^i\ ' ^ y/^ mimorphic type- 



been previously ob- 




»' V n' 




so characteristic 
of specimens 



Fio. 7. 





Fio. 5. Fio. 6. Fio. 8. Fio. 9. 

Arom other localities— of the form represented in Fig. 7, are not at all of frequent oc- 
currence; the most show only, as it were, a strong tendency towards hemimorphism 
in the small siie or imperfect development of corresx>onding opposite planes (generally 
top and bottom). Hemihedral planes are quite rare also, for amongst the great number 
of crystals examined, there were only a few (Figs. 8 and 9) on which the planes 
marked « are eyidently of this character. 

Measurements of angles around the main zones of a number of good crystals gave 
closely agreeing results, the mean of which is as follows :— 



h 
h 
h 
o 
P 



0=1 37® 40' 
p =1190 



m= 90° 

= i6i*» ao' 
.0 



P 

m = 151' 



m:p'= 151* 



h : t = iai° 40 (right) 
h:t =iai*'4o'(left) 
t : t over h = 63® ao' 
h':f =iai*»4o' 
p : o over h = 76° 40' 



p : p over h = 58® 
p : m over h = a9° 
n : n = 96® 36' 
n : n' = 83° a4' 
n:m= 138® la' 



On comparing the angles m : n ; m :p; m : A ; t : t over h; n :n over m; p :p over A, 
with those recorded for the crystal figured in Dana's Mineralogy ^ a pretty close agreement 
is found to exist respectively with O : It = 138° 2$' \ O : |I =» 151® %^ ; O : il ■=» 90® ; 
\t : ii over il = 63'* 8' ; 11 : 11 over O = 96® 50' ; |I : ^I over il = 57** 10' ; and the planes 
O ; |t ; it ; t2 ; If, are therefore no doubt identical with m,p. A, <, and n respectively. The 
plane I marked o in the figures of our Victorian crystals is absent in the crystal drawn in 
Dana's Mineralogy, though it agrees well with a plane marked c on a crystal figured 
in Naumann's Mineralogy : angle c : c, being there given as 95% whilst I make angle 
o : o Bs 95<> ao'. Naumann's plane a is no doubt also identical with Dana's ii and t in my 
figures, according to angles a : 0*=* 63® / ; ia : ia ^ 63** 8', and f : t « 63^ ao'. The hemi- 
hedrsl plane « seems to be quite new, and is, as before remarked, very rare : it was, on 
account of its small size and dullness, not measurable. The manner in which I hare 
placed the crystals upright differs from that adopted in Dana's Mineralogy^ where m 
instead of A is chosen as top-plane, but is, I think, justified by their different mode of 
development. The nearly symmetrically developed crystal represented in Fig. 6 served 
me as a guide, and on it plane m, which is generally very small, is entirely absent. 
With regard to the terminal and basal planes A and A', it has to be mentioned that the 
former, which is invariably smaller than the other, is generally bright and even, whilst 
A' is mostly devoid of one or both these properties, and therefore seldom fit for measure- 
ment. Between the upper pyramidal planes and the corresponding ones below, I 
observed no marked difilBrence, either in lustre or evenness. 

Accompanying the Struuite there occur also in the guano white earthy nodular 
patches that have, according to Mr. Newbery's analysis, a similar composition as the 
former, except that water is absent. Whether they are the result of the decomposition 



14 



CONTBIBUTIOVB TO THE 



of JStruvite, or, on the contrary, represent, so to speak, the matrix from which that 
mineral has been formed, is left uncertain. That the Struvite crystals, on exposure tp 
the atmosphere, become soon coated with a white powdery crust of decompoaitioiiy would 
speak for the former view. 

FLUOR- SI>-A.R. 

This mineral has recently, for the first time, been found in Victoria, by Mr. £d. Dunn, 
in the brecciated porphyry dyke near Beechworth, that contains, as preTiously men- 
tioned, implanted grains of tin-cre. It occurs in small, imperfect, octahedral crystals, 
short narrow veins, and small patches; has a dirty amethystine color, and ia mostly 
associated with iron pyrites and chalcedonie quartz. 




S.AJPr»IIIBE, OBIENT^X. RUBY. 

The Rev. Dr. Bleasdale reported to the Royal Society, some time ago, that a 
number of grains and imperfect crystals of the true Oriental Ruhy of fine color, and 
several of a size worth cutting, together with larger grains of yellow 
and green Sapphire (Oriental Topaz, Oriental Emerald), had been dis- 
covered somewhere in the neighborhood of Pakenham, near Mr. Uenty*s 
station, confirming thus my determination of small grains of the 
identical varieties of Sapphire from the same district several years ago. 
He kindly presented to the National Museum one of the Rubies — a 
small but nearly perfect crystal of the form given in Fig. lo (hexagonal 
prism with pyramidal planes) — that from its fine violet color would 
by jewellers be called Oriental Amethyst. It resembles the quartz^ 
amethyst indeed very much, but its distinction from the latter is easily 
proved by its more acute pyramid, far superior hardness (scratching Fio. lo. 

topaz), and its action upon the dlchroscope. It also shows before the blowpipe, on and 
after strong heating, a behaviour generally recorded for the spinel ruby, but which, by re- 
peated trials with specimens of the Oriental Ruby, I found to be also characteristic of 
the latter, viz., that it becomes quite dark opaque, and on cooling turns first green, 
then colorless, and ultimately resumes its original red color. 

The exact place, mode of occurrence, and matrix of the gem-stones shown hy 
Dr. Bleasdale were not for certain known at the time. A geological excursion 
through that district since enables us now, however, to state, with some certainty, 
that the Rubies hitherto shown came from the locaJe of the Berwick tin-mine, viz., 
William Wallace's Creek, that drains the ranges north of the Gippsland road, about 
eighteen miles north-east of the township of Berwick. And it can further be stated that 
there is every probability of tributaries of this creek, and perhaps independent neigh- 
boring creeks, containing the gem likewise. The main geological formation of that 
part of the country, and for a great extent l^irther north and east, consists of granite, 
that in the rather steep ranges, bounding Wallace's Creek, is of a coarse-grained and 
highly porphyritic character. The crests of these ranges are, however, in parts covered 
by an older non — or but slightly — vesicular dolerite, rich in olivine, that bears a very 
close resemblance to the older doleritic basalts of Phillip Island and Western Port, 
with which it was probably contemporaneously erupted, and once stood in connection, 
and that by its decomposition and consequent production of rich marly soil gives rise 
to the luxuriant vegetation of those districts. Which of the two rocks, whether granite 
or basalt, is the matrix of the Ruby, could not definitely be ascertained, but certain cir- 
cumstances lead to the conclusion that it is very probably the latter. The drift of 
Wallace's Greek is rich in nodules and pebbles of chalcedonie varieties of quartz, and the 
miners have observed that wherever colored stones {Ruby, Sapphire, &c.) occur, they 
are always associated with these chalcedony pebbles ; whilst, on the other band, none 
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of the former are found, where the latter prove absent. These facts justify the suppo. 
sit ion that both minerals have been derived from the same matrix, and that this is the 
older doleritic basalt, just spoken of, does not admit of much doubt, if we remember its 
close resemblance to the basalt of Phillip Island and neighborhood, and that the latter is 
specially rich in chalcedony, which occurs in regular veins, composed of disconnected 
nodules and geodes. The derivation of the different varieties of Sapphire from the basalt 
at Wallace's Creek would also well accord with their occurrence in the basaltic rocks 
of Europe — ^for instance, of the Auvergne, the Rhine, &c. — and also with the frequency 
of the common Sapphire in the gold-drifts of our western goldflelds, especially Dayles- 
ford. Blue Mountain, Ballarat, Ballan, Loddon Biver, &c , where its being derived from 
older denuded basalts is generally considered an established fact. With regard to the 
origin of the fine Sapphires and Rubies found in the drifts of the extensive Beechworth 
goldflelds, it is commonly thouglit that, as basalt appears to be absent, they come from 
the granite and other old crystalline rocks abundant in that district. This is, however, 
also doubtful, for Mr. Selwyn found, in his geological exploration of that part of the 
country, not only pebbles of dense crystalline basalt dispersed through the drifts of the 
goldflelds, but, in addition, that most of the high ranges from which the Beechworth 
creeks take their rise are capped by patches of older basalt, thus proving conclusively 
that extensive denudation of this rock has taken place, and it may theiefore here also 
have been the matrix of the Sapphire. 




Of this gem-stone I have also to report two new localities of occurrence. Two very 
fine specimens, of light-blue color, and clear— one a rounded pebble, the other a rather 
water-worn crystal of the accompanying form (Fig. ii),and of 913*35 
grains in weight — both now in the National Museum — were discovered 
by Mr. Brown's Geological Survey party in the washed pebble-heaps 
of the Bradford Lead, Maldon. They are both of a size and clearness 
to be of value to the lapidary, and the larger one is very little inferior 
to the celebrated blue Topazes found several years ago at Dunolly. 

Mr. Homsby, of Maldon, i>ossesses a broken quarto-pebble, also 
from the above lead, that shows embedded a colorless transparen 
crystal of Topaz, about two lines in length. Though very much 
resembling it in appearance, it is easily distinguishable from rock 
crystal by its terminal planes, the oblong form of the prism, and the 
vertical striation of the prismatic planes. The second new locality 
for Topaz is the Mount Greenock Lead, near Talbot. I have seen and examined from 
there small rounded grains up to a pea in size, transparent, colorless, and of light-blue 
color. Pebbles have, however, been found larger than a walnut — unfortunately, however, 
too much fractured to be of any intrinsic value. An interesting novelty with regard to 
Topaz was lately communicated to me by Mr. Ed. Dunn, of Beechworth, namely, that he 
had been shown a rounded piece of the mineral of the size of a large bean that contained 
a number of small fluid cavities of various sizes, showing gas- or air-bubbles. Remem- 
bering that Sir David Brewster discovered in Topaz crystals from the Brazils, Scotland, 
and, as mentioned in Dana's Mineralogy, also f^om Australia, the two rare fluids 
brewsterlinite and cryptolinite, it is not at all unlikely that either of the two, or perhaps 
both, are represented in the specimen seen by Mr. Dunn. That the cavities and bubbles 
are numerously visible to the naked eye, appears also a rare occurrence, as, according to 
Dana, they are mostly microscopic. 



Fig. II. 



The precious variety of this mineral — ^the Almandine — ^hitherto only known from the 
gold-drift of numerous creeks of the Beechworth goldflelds, is reported from creeks of the 
mountainous country north-east of Berwick. Mr. Norman Taylor found it in the wash- 
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din of A hole aunk at HlU'a corner, near Dr. Bayatoa'i sUtloo, at tlie juncUoo of the 
■ilurlan and granite, the latter orerlaid by bault. It generally appears In Irregalai Bat 
dark plnkllh'Ttolet colored gralEU ; only one amall crystal — a perfect trapezohedron — 
waa obierTed. He also tonnd gralni of limilar color and character In the basalt of 
Magnet HUl— Mme locality. 

Bonnded gmnulea of the mineral, aome nearly of the size of a Rinall pea, were 
dUcovered In ipeclmens of a peculiar porphyritic greenstone brought by Hr. Selwyn 
fh>m the base of Uount Timbertop. 

For the common Oamet four new places of occurrence deaerre special mention. 
The flnt ii the Bradford Lead, Maldon, wbere it ii found In more or leM perfect crjatalf 
embedded in washed erystals and pebbln of rock cryMtal and tmoAy fimrd. They were 
flrat considered to be ntbeUilt, but after Mr. Hornsby, of Maldoo, who discovered the 
mineral, sent specimens for examination to the Geological Survey Office, I identified them 
aa Oarntt*. More ipecimeni were obtained by the Geological Surrey party under Mr, 
Brown's direction, amongst which was one pebble of too/a/ qvartt, that yielded, on being 
broken, about eight small cryatalB. They are of no value M the lapidary, as tbeir aise 
only Taries from that of a pin's head to that of a pea — rarely — and their color from light 
honey-yellow to dark-blood and brownish-red, the larger crystals being generally cloudy 
OT quite opaque. The form of the perfect crystals is that of the rhombic-dodeinhedron, 
modified by the planes of the common trapezohedron ; but there are some crystals — 
generally those of yellow color — that are real crystallographic cariosities. Tbese 
generally appear— on being flrat exposed through breaking of the matrix — as regular 
hexagonal tables, or rather as the basal planes of hexagonal prisms, witli the horizontal 
edge* truncated by rery narrow pyramidal planes, and the basal plane itself mo«tl7 
showing tne concentric strin. On one or two crystals these stri» appear, aa it were, to 
rise gradoaUy from the margin towards the centre of the plane; they are in reality the 
edges of innumerable, extremely thin, hexagonal plat«e of gradually decreasing aise, 
piled symmetrically upon each other up to a point, thus forming apparently a very low 
hexagonal pyramid. (Fig. ii a.) It would hardly have been possible to recognize theae 
forms as modlflcattona of monometrlo crys- 
tals, had not a couple of tbem, on being 
with considerable difficulty detached fVom 
the quarts, exhibited triangular and rhom- 
bic planes on the reverse of the quasi 
pyramid, that enabled me to deduce the 
abnormal forms as resulting from the im- 
perfect development of part of, or more 
commonly the halves of the crystals, i.(.i 
each is only properly developed up to a pia_ ^ a. Fio. ii b. 

plane cutting right through the centre of 
the rfaomblo-dodeoabedron, or running parallel to thia centre plane, aa shown In Kg. 1 1 6. 

The second new locality of occurrence of the common Oamtt Is in the granite rangea 
near Chiltero. Hr, Brougb Smyth kindly showed me some time ago one of the specimens 
found by the Bev. Mr. Love, of Rntberglen. This was an Imperfect crystal of nearly the 
aize of a walnnt, of a deep brownish-red color. In places rather opaque and flawed, and 
showing the planes of the rhombic-dodecahedron and trapezohedron (truncating the 
edges of the former) nearly in equilibrium, similar to the Qameti discovered in South 
Australia. As spedmens of this size, if clear and without flawa, would be of value to 
the lapidary, a closer examination of the respective locality might perhaps prove 
nmuneratlve. 

Quite recently Ur. Ed. Dunn, of Beechworth, presented me with a munber of Ganitt 
crystals, (Vom a large pin's bead to above a pea in size, (bund on Lady FranklynBill, near 
Chlltem, They are quite opaque, of dark greyish-brown color, and represent the com- 
mon trapezohedron, some modified by narrow planes of the rhombtc-dodecabedron. 
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The fourth new find of Garnet, notified to me hj Mr. Ed. Dunn, was made in workings 
lying about two chains south of the shaft sunk on No. 3 tin-ore vein, near Beechworth, 
previooslj described. The mineral occurs here in rounded grains and perfect crystals, 
from a pin's head to that of a pea in size, which are of deep wine-yellow color and semi- 
transparent The crystals represent the trapezohedron, rarely modified by planes of the 
rhombic-dodecahedron. 

QTJAMTZ J^NT> SOMiX: OF ITS "V^iLRIETIES. 

In my former description of Victorian minerals, I mentioned that near Dr. Baynton's 
station Tery fine Quartz crystals occurred, some nearly two inches in length, each of 
which showed within an enyelope of Rock cryttal a small crystal of white opaque Quartz. 
Mr. Norman Taylor, field geologist, the discoverer of the specimens, has since kindly 
given me the following particulars with respect to their occurrence : — On getting a hole 
sunk in the granite on Jew's Harp Creek, south-west of Dr. Baynton's station, a hori- 
zontal crack or elongated cavity was struck in the rock, the walls of which were lined 
with the crystals pointing towards each other, and the intermediate spaces being filled 
with a yellow clay. The crystals exhibit their mode of growth in a very marked 
manner, especially when polished, and some show peculiar features, indicating some 
disturbance during their formation. One, for instance, appears to be split at the top, 
and within the opening lies a smaller imperfect crystal crosswise. On several others 
the transparent envelope appears to have been broken down at the base, so ss to permit 
the protrusion of the pyramidal points of the inner white opaqae crystals. One of 
these looks as if it had been broken obliquely through the prism and re-cemented again 
with a slight displacement, the edges of the junction showing narrow planes of the 
pyramid. In most of the specimens found, the white opaque crystals appear within or 
very near the centre of the envelope ; the remainder show them, however, quite on one 
side. Very fine and large Rock crystala, some enclosing filamentous tufts of a green 
mineral, probably chlorite , and attached to large crystals of orthoclasCf have been found 
in the bed of the Coliban River, below Orr's station (Stratford Lodge). They are 
apparently derived from a vein in granite under the little falls of the river. 

Druses of fine large Quartz crystals (^Rock crystal And Cairngorm occasionally) occur, 
as mentioned, in the vein carrying molybdenite, wolfram^ &c., discovered by Mr. Rule near 
Maldon. A great number of the crystals I examined contain enclosed acicular crystals 
and tufts of schorl, and some are modified by the more common hemihedral planes (2-2, 
Fig. 186, Dana's Mineralogy). The xnost interesting specimen in Mr. Rule's possession, 
however, is a tolerably clear crystal, about half an inch long, and nearly as broad, which 
exhibits inside, near the top of the pyramid, a small tuft of schorl needles, and above this 
a fluid cavity with a very lively air- or gas-bubble of nearly the size of a small pin's head. 

Agate. 

Two new places of occurrence of this mineral have been discovered, the one by Mr. 

Hardy in the surface-drift near Berwick and Dandenong, the other by Mr. Charles 

Wilkinson in the shingle bed at the mouth of the Gellibrand River, Cape Otway coast. 

The specimens from both places show banded patterns, those from the latter being nodules 

of 3 to 4 inches in diameter. 

Flint. 

It was also found by Mr. Hardy in nodular masses, several inches in diameter, in 
the surface-drift near Dandenong. Color, dark smoky-brown with nearly opaline lustre; 
nodules coated with a white earthy, silicious crust. 

Fine nodular pieces of it have been found in the basalt near Sunbury. One specimen, 
in the Public Museum collection, is colored light-blue in the centre, and greenish-brown 
outside, showing in this outer division parts that are white, vesicular, and friable, and 

B 



18 C0NTBIBUTI0N8 TO THE 

contain iron pistes. Both the blue and brown portions become, according to Mr. Newbery *fl 

• • • • • • 

examination, opaqne white on heating, and contain^-^ and rAi. The brown portion 
contains 6*8 per cent of H, and has a specific gravity of 2-049 » ^^^ ^^^® nucleus gives 85 
per cent. H, and has a specific gravity of 2*038. 

Another new locality for Opal is the basalt of an outiier at GelanUpy, Oippsland. 
It is there abundantly dispersed through the rock in small rounded grains, some of which, 
by showing some play of eolors, resemble the real precioua Opal rery much. 

EI>ir>OTE, EMDOSITE (E3PIDOTE BOOK). 

This mineral has not as yet been obserred well crystallized in Victoria. It occurs 
in the neighborhood of Talbot, on the range at the head of Nuggety Gully, in yellowish- 
green patches of fibrous or divergent structure, associated with quartz and flesh-colored 
orthocleue. This mineral mixture — in which the felspar greatly predominates — appears 
to form a vein traversing syenite, and might be called either Epidote granite or Epidote 
syenite, just according as the Epidote is considered to replace mica or hornblende. 

Epidote occurs also in the rather rare form of a dense crystalline rock, associated 
with a patch of diorite greenstone. The locality is in the lower silurian ranges, about 
two and a half miles south-east of Tarilta, a little township on the Kangaroo Creek, seven 
miles south of Castlemaine. In several holes sunk by the Geological Survey party to 
determine the boundary of the greenstone, the Epidote rock was struck, forming 
apparently a zone of uncertain width between the greenstone and silurian. It consists 
of an intimate mixture of yellowish-green Epidote — Pistacite — with quartz, and is in 
places rendered porphyritic by accession of thin needles of black hornblende and crystals 
and crystalline particles of albite. A carefully selected sample of the dense green, non- 
porph3nritic rock showed a specific gravity of 3*25 ; and two quantitative analyses, one of 
this, the other of a more quartzose portion, gave respectively : — 
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Of which the composition of No. 2 agrees tolerably well with that of EpiJosite from 
Canada, analyzed by Sterry Hunt. A calculation to determine the amounts of quartz 
and pure Epidote in the rock sample, No. 1, from the respective specific gravities of the 
three bodies— taking quartz as 2*64, Epidote as 3*4, and the rock as 3-25— gives very 
nearly sixteen per cent, of quartz and eighty-four per cent, of Epidote, Deducting the 
former from the silica of the analysis, and calculating the remainder again to percentages, 
leaves SiO^ 42*6, Alfi^ h'8, Fefi^ 18*1, CaO 14*5— » composition agreeing tolerably well 
with that of the variety of epidote called Pistacite. 

.A.XJGHTE. 

This is rather a rare mineral in the colony, as it was hitherto known to occur 
but sparingly and imperfectly crystallized in two or three places. Tine solitary crystals 
of it. of the form shown in Fig. 13, have lately, howeyer, been found at three new localitieF. 



The first ii at the foot of Monnt Wallace, near Stelglitz, Id a kiad of batalKc Mb, and 

ths discover; was tuade hj the Water Supply eiigici!«r'a part;, irhilat sinking trial ahafCa. 

The crjslals which I identified as Avgile in a lot found b; m; brother are up to half an 

inch in size, and generall; aigoclated with CT^Btalline pieces of oligoclaie. 

The (null plane t (tee fignre) appears to be reiy rare. The other two new 

localities, fouod by Mr. Brown's Geological Surrej part;, are on the slopes 

of Mount Hepbnm and near a spring on the west side of Mount Moorok jle. 

Tfae matrix of the crystals is here also a crumbi; basaltic tab ; the; are, 

however, rer; small, general!; not above an eighth of an inch in size, yet 

moBlI; perfect all round. Twin cr;stala and the small oblique top plane 

( appear to be prett; frequent. 

Via. ij. 

SEEPENTINB, CHSTSOTILB. 
Amongst a number of minerals and rock specimens collected by Mr. Selwyn on his 
geological eicursion to Mount Timberlop are several from the flank of this mountain 
that closely resemble the specimens of greenish-black Serpenlme rock I broDght from the 
Radau Valley, Hartz Mountains, North German; ; and tbc result of a quantitative 
aQa1;sis of the rock by Mr. Cosmo Newber; bas indeed proved it to be Strptalint, and not 
ver; different in composition, at least as regards the principal constituents, from the 
Hartz rock, as will be seen on comparing the two Bna1;BeB i— 

Boeli rpim B«k from Um Rsdu Vsllej. Bartu i 

IIOQDt Tlmbtnop. uilyml by Frol. Di. Stnus.* 



A1,0, 
Fe,0, 
Or,0, 
FeO 
CnO 
MnO 
CaO 
MfcO 



• Biwui'i and Ltontaanl't rmr-leoi/Dr JfiMra/ow, 0«piai», *:., i)6i,pMe>Iit 1° flS.a»>9]} 10919. 

Besides color and compnsitioa, there ore Id addition two other interettiag points of 
resemblance between the Mount Timberlop and Hartz Serptniint specimens, viz., firstly, 
that both are traversed by thin seams of light-yellow, silky-fibrous Chrytolilc, a sub- 
species of StrpenliiUf and, secondly, that whilst the latter specimens show in places a 
peculiar strong aemi-metalllclustre, indicatireof the presence of the mineral «:Ai/fef«par, 
the former exhibit this loitre alto, though far less pronounced ; from which we m:i; 
conclude, either that ickilltr ipar was once present, and is now more or less changed iuto 
Serpentine, or that it is perhaps just in course of tormation from this rock. 
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X).A3£OXJBITE (7). 

Two of a Dumber of worn crystals and pebbles of tmoky quartz^ obtained from the 
Bradford Lead, Maldon, contain a mineral embedded that, bj its color and perfect cleara- 
bility into thin transparent laminie, greatly resembles muscoviu mica. In one of the 
specimens it forms irregularly-shaped grains of a rose-red color, in the other a lenticular- 
shaped small mass, colored yellowish-white. Its hardness is about 2 ; it has a pearly 
lustre on the eleayage planes ; fuses before the blow-pipe with extreme difficulty on 
the edges to a white enamel ; gives a fine blue color with cobalt solution, and, what 
distinguishes it from micaf gives off water in the closed tube on heating, and the laminae 
it can be split into are non-elastic. All these characters accord well with those given 
for Damaurite; still a quantitative analysis (for which the material at hand does not 
suffice) would no doubt be desirable to conclusively establish the identity. 

This mineral, which is quite new to Victoria, I identified in a fine specimen, kindly 
shown to me by Mr. Th. Couchman, Chief Mining Surveyor, who obtained it from 
Pleasant Creek, where it occurs in the cap of the Hampshire Reef, Golden Point. It 
has a fine honey-yellow color, and strong opaline lostre, with a certain iridescence playing 
through it in different directions, is very brittle, and has a hardness about 3. Treated 
before the blowpipe it gives off much water in the closed tube, falls with some intumes- 
cence to powder, and affords a fine blue color with solution of nitrate of cobalt ; 
gelatinizes with hydrochloric acid. TheRe reactions and its hardness prove clearly its 
difference from opal, for which it might easily be mistaken on account of its outward 
characters. It occurs, or rather forms kernels, in a white, rather loose sugary mineral, 
that shows similar reactions before the blowpipe as those just given, and may therefore 
be a variety of AUophane, 

HAXiI-OYSITE (I>SETJDO STEA.TITE). 

Substances that would come under this head have been found at several new locali- 
ties. They are mainly composed of silicate of alumina, with a large percentage of water, 
■oft, clay-like, of yellowish-white or greenish color, have a somewhat pearly or waxy 
lustre, a strong greasy feel, and are more or less translucent. 

In the auriferous quartz veins traversing the large diorite dyke of the Morning 
Star Hill, Wood's Point, in the Alps Great Central Company's ground, I found a yellowish 
mineral of this class abundantly distributed through the quartz in small seams and 
patches. In places it was strongly impregnated with iron and arsenical pyrites^ and 
then mostly mottled bluish-green, no doubt the result of the partial decomposition of 
these ores. 

Thin seams and small patches of a similar mineral I found also in a yellowish soapy 
clay, apparently a decomposed elvan dyke, that forms the hanging wall of, and in places 
penetrates into, the Energetic Reef, Lauriston. Pieces of it, if placed in water, very 
quickly slacken, and the paste assumes a somewhat gelatinous appearance. 

From one of the auriferous quartz reefs near Alexandra specimens have come 
under my notice, containing seams and patches that exactly resembled saponite, but gave 
before the blowpipe a fine alumina reaction. One of the specimens showed the interesting 
feature of several good-sized gold specks being enclosed within the mass of this mineral 

I»Y:BOI>I£Y1Li3LITE (?). 

A yellowish-green, subtransparent mineral of striking talc-like aspect, and of same 
hardness, was lately forwarded to me by Mr. Kd. Dunn, who found it in the euritic 
granite dyke carrying veins of tin-ore near Beech worth. It has a foliated, in places 
radiated, lamellar structure, and splits into thin flexible non-elastic scales of pearly 
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lastre. Treated before the blowpipe, it yields water in the glass tube, and in the forceps, 
turns pearly white, Bwells and exfoliates strongly, and fuses with great difficulty on the 
edges. With cobalt solution results a fine blue color. 

According to these results, in connection with its physical properties, the mineral 
conforms most to Pyrophyllit^^ though it would need a quantitative analysis to remove all 
doubt. 

DPHOI^BBITE. 

A new locality of occurrence of this mineral is, as before mentioned, the Albion Com- 
pany'i) Reef, Steiglitz, in which it is found associated with boumonite, tetrahedrite, goldt &c., 
forming thin yellowish-white flakes and flexible laminte in hollows of the quartz, and often 
covering crybtals of it and of the two first -nauied minerals completely. It could not be 
ascertained whether it also results here, as it does at Blacksmith's Gully, Fryer's Creek, 
from the decomposition of albite, 

SELAV-Yl^ITE. 

A description of this new mineral has already been given in the Ezhibilion Essay of 
1 867 ; for certain reasons it deserves, however, a further notice. It occurs in upper silurian 
rocks on the flank of the Mount Ida Range, about fuur and a half miles north-west of 
Heathcote, whether as a dyke or irregular maBS, the explorations do not at present peimit 
to determine ; yet it very probably stands in some connection with one of the number of 
diorite dykes traversing that particular district. So far as is known, the mineral, when first 
discovered, perhaps as an outcrop, was mistaken for copper ore {malachite)^ snd a bhaft, said 
to be about 70 feet deep, was sunk on the spot. From the heap of stuff round this shaft, 
which has now fallen in, Mr. Norman Taylor, whilst geologically suiveying the district, 
obtained a great number of specimens. These have now enabled us to thoroughly examine 
it and the minerals associated with it, obtain thus a better idea of their true nature, and 
correct some mistakes in the original description, which was founded on the examination of 
a few small specimens, the only ones then available. 

Selwynite has, as yet, only been found massive; hardness, 3 to 4.; specific gravity, 2*53 ; 
lustre, earthy, sometimes waxy ; fracture, uneven and uplintery; brittle. Its color ranges 
from siskin to dark-emerald and bluish-green, and it is sometimes minutely mottled in all 
these shades of green ; sections of it up to a line and more in thickness are generally fine 
green translucent. Before the blowpipe it whitens and fuses on the edges to a greyish-white 
blebby glass; gives off water in the closed tube, and colors the beads of borax and micro- 
cosmic salt light>emerald green. Strong acids only partially dissolve it. 

Four quantitative analyses of the mineral by Mr. Cosmo Newbery gave the following 
results : — 
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I. Analysis of first specimen found.— II., III., lY. Recent analyses of fresh specimens, showing 

similar color and hardness. 
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Aooording to these ▼arbtioiis in eompomtioB, moft maiked as ivgarda the protoxide 
bftiei mod the v«ler, the mineral, like otben of ita dasa, doea not aeen to be eoostitnied after 
a fixed chemical formola, for, on calcnlathig the ozjgeo ntioa, we find : — 
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Or for. 
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which lead to rery difTerent and unsatisfactory formals. Kor instaoce, taking for No. I. the 
oxygen ratios : — 

14 : 10 ; I : 3 = 42 : 30 : 3 ; 9, we obuin 21 Si, 10 -R, 3 R, 9 H, 

which may be combined either as : — 

3RSi«+slfc«Si« + 9H = 3MgSi« + 5 (1^1+ iCf)« Si» +9H; 

or like : — 

3BSi + 2it«Si<'+9H=3MgSi+2(4:;y + iCf)5 Si» + 9 H, 
giviDg the percentage ratios : — 

Si 47*83 ; Al34'2i; Gi»7*26; Mg4-S5; 116-15 = 10000. 

For analyiis No. III., the oxygen ratios would be : 19 I 13-5 .* i : 3 = 

38 : 27 : 2 : 6, giving :— 

19 Si, 9 ^ 2 R, 6 H ; nearest formula R« Si + 9 ft Si« + 6 H ; or — 

(J Mg + f Na)« Si + 9 (5 Al + i Cf) Si« + 6 H, 
for which percentage ratios: — 

8149-085 Al 35-48; €96-59; Mg 2-07, Na2i3; H 4-65 = 1 0000. 
On calculating the oxygen ratios for ft = 3, we obtain, for the four analyses: — 
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which would correapoud closely to atoms of : — 
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and allow as to constract the following form ale: — 

I. 

3RSi + 2(e«Si«) + 9H = 3MgSi + 2(gAl + JC*)*Si« + 9H. 

II. 
RJSi«+2(ft^S>) + 8H = Mg}Si« + 2(gAl+ JG*)«Sio+8^^ 

III. 
R« &» +2(ft5 si»)4.7 H=f J Mg+f Na)« Si» + 2(g ;« 

IV. 
2ESi + z(44»Si») + 4H = 2(gMg + gNs)Si + 2GAl+J€»)«Si9 + 4H; 

giving percentage ratios for : — 
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Non.— The atomic weights used In the foregoing calcolationfl, and throttghoat these notes, sre those 
given In Dana's MimnxOogy^ fifth edition. 

It will on comparison be found that these results agree pretty well with those of the 
four analyses, whilst the formulae clearly represent that the silicate of the protoxides, 
together with fhe water, are the changeable constituents of the mineraL The apparently 
fixed constituent, the silicate of the sesquioxides, stands in a peculiarly interesting connection 
with another mineral, that traverses Selwynite in thin pearly seams, sometimes resembling 
silky threads, and that, from its indeed very close resemblance to fa2c, was mistaken for 
such, though after a recent close examination and analysis, which the original specimens 
did not permit, it has turned out to be quite a new mineral, and will be noticed next. The 
color of SelityniU is due to the sesquioxide of chromium, which is no doubt derived from 
the chromic iron-ore, abundant, as is well known, in the Heathcote and Mount Ida districts. 
In Dsina.*B Mineralogy f fifth edition, 1868, the mineral if, on account of this chromiferous 
character, classed together with wolchonskoite and chrome ochre, in the appendix to the 
hydrous silicates, though with one exception — that of a chrome ochre from Halle, Germany 
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{vide Analysis, page 510, Dana) — their diflereuces in chemical compoBition are very great. 
Misled bj the mistake regarding the talc^ike mineral, and the constituent Mg, I waa 
originally nnder the impresaioo that SelwyniU might be an altered chromiferoua serpentine^ 
and took it to be allied to pyrotclerite ; but since the recent investigation I am inclined to 
regard it as perhaps an altered felspathic mineral, related to some of the species placed by 
Dana undei the Finite group ; for instance, to gieseckite and dyeyntrihite. For the sake of 
easy comparison, I give here the results of the analyses by Stromeyer and PfafT of the 
former mineral, as stated in Dana's Mineralogy, page 481, and of the latter by Shepard, 
American Journal of Science, II., se. XII., page 209 ; also that of No. III. Analysts of 
Selwynite by Ncwbery : — 
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These analyses show, that besides its containing a somewhat smaller amount of different 
protoxide silicate, the main specific character di^tinguibhing Selwynite from the other 
minerals is only the presence in it, as an isomorphons substitute for alumina, •f the sesqui- 
oxide of chromium, to which it owes its fine shades of grcfu color. In a practical point of 
view it may likely, on account of this color, become of some value to the jeweller and 
lapidary; for instance, as a substitute for the small ornaments of New Zealand nephrite, 
which are at present very fashionable. It takes a very fair polish, but has unfortunately « 
tendency to crack along numerous fine joints, traversing larger pieces, thus rendering the 
cutting of ornaments beyond one inch in size rather difficult. Still, there is a probability 
that this unfavorable property, attaching to pieces taken from the surface of a heap of stuff 
for many years exposed to atmospheric influence, may be altogether absent in the mineral 
when freshly broken from the mass underground. 



TA.X.COSITE. 

A nt'W mineral species. It occurs, as just mentioned, in thin, shining, transversely 
minutely laminated seams and threads in the selwynite of Heatiicote, being in appearance, 
hardness, and feel so exactly like tah, that it was at first mistaken for it. Hardness, i, in 
the line of lamination ; 1-5 to 2-0 at right-angles against it; specific gravity, 2*46 to 2*5; 
color, silver-white, with sometimes a fuint greenish or yellowish tint; high pearly lustre; 
laminsa or scales generally very small, translucent, and slightly flexible — not elastic. No 
distinct crystals observed as yet ; they appear, however, to be rhombic plates, according to 
some specimens on which the exposed broad surfaces of seams show an irregularly dblique 
network of scaly crystals of apparently rhombic character. These surfaces bear some 
resemblance to the dimsy aggregations, with upright edges of small obtuse rhombohedionn, 
in which calcite and brown spar are often met with. Treated before the blowpipe, it gives 
off water in the closed tube ; becomes white opaque, and exfoliates in the forceps, and, after 
some blowing, fuses at 4 to a white blcbby enamel ; fine blue color with cobalt solution. 

Two quantitative analyses by Mr. Cosmo Newbery gave the following results: — 
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The oxygen ratios for silica, alumina, and water result as follows : — 

Si :M H 
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A comparison of this formula with that found for selwynite, for instance of No. III. 
analysis, viz. ; — 

R« Si» + 2 (JRr* Si») + 7 H 
shows a remarkable coincidence in the ratios of the sesquioxide and silica ; in fact, it would 
appear as if Taleosite had been formed out of $elwynite by removal or dissolving away, in the 
line of its seams, of all the protoxide silicate, half of that of the sesqaioxide, including all 
the chromic oxide, and some of the water; or as if it had, as it were, crystallized out of the 
selwynite, leaving the respective constituents behind. A great difficulty experienced in its 
decomposition speaks, however, somewhat against this latter view. 

As in none of the Mineralogies consulted a mineral can be found similarly constituted, 
it must therefore be regarded as a new species, and it is proposed to call it Taleosite, on 
account of its close resemblance to talc. In its physical properties, and the quantity of water 
it contains, it is no doubt closely allied to pyrophyllite^ but differs from it too considerably in 
the percentages of silica and alumina as to be considered identical. On the other hand, it 
alfio has some resemblance to several of the varieties of kaolinite (described in Dana's 
Mineralogy, fifth edition) both in outward character and in approaching them in its contained 
silica and alumina; however, we meet here again the material distinction of the kaolinites 
containing nearly three times as much water. Dana's comparison of pinite to an alkali' 
alumina serpentine and pyrophyllite to an alumina taic, would no doubt be applicable also to 
selwynite and Taleosite, with this difference, that the former may be more strictly desig- 
nated as a chrome-alumina serpentine. 

Mr. Ed. Dunn, of Beech worth, presented me lately with a number of specimens, collected 
in the granitic neighborhood of that town, amongst which I recognized three pieces of the 
mineral i^i6ro/t/e, which has hitherto only been known to occur in the granite of the Moroka 
Valley, Gippsland. It is of fibrous m8S^ive structure, greyish-white and hair-brown color, 
and bears great resemblance to tremolite or asbestiform hornblende, for which indeed it might 
very easily be mistaken. Its perfect infusibility before the blowpipe, and the fine blue color 
it gives with solution of cobalt, shows, however, the distinction. A qualitative analysis by 
Mr. Newbery showed only alumina and silica, and a doubtful trace of magnesia. 

-A.N-A.I-CIME. 

This zeolite was hit lerto only known to occur very finely crystallized in the older 
basalt of Phillip Island. It has recentlv, however, been also found in the bai^alt of Chambers's 
quarry, Richmond, associated with herschelite and phillipsite. The crystals are, however, 
very small—the largest scarcely a line in diameter — and form dense aggregations, or regular 
drusy coatings on some of the specimens, and being of yellowish- white color and nearly 
tiansparent, appear generally quite black on account of the dark basaltic back-ground shining 
through them. Their form is the common trapezohcdron, not modified, as far as I could 
observe, by any other planes. 
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SCOXiECITEl 

I identified thia Eeoltt« for the Gnt time io thin droiy e4>itingi of very miDiite oyitali 
OD decompraing granite from O'Keefu'i ihifl, Preaton Vile (Colibui nter lopplr contnet). 
The (rnill tize of the cryitili ftllowa nothing bejond recognizing them u priamiilc, vith 
[lyramidal pUnei. The itrong cnrling up of the minersi before the blowpipe and the large 
■mnnnt of lime it contaia*, u indiuted bj ■ qualilAtlve analyaii b; Mr. Newberj, loTe no 
donbl, howerer, of il< being Scoltcile. Its origin ii moat likely, in aome meianre, dae to (he 
decompoaition of the oiigoeliut Jiltpar, which i* rery tbnadant in the gruiite of the joal- 
mcDtioned localiiy. 

I alao recognized Seoleeitt lately liy ita reaction before the blowpipe, and in the moi«t 
way on tome apecimena of b denae greenatoae fmni the neighborhood of Tackandandah, not 
to me by Mr. KA. Donn. It uccnra in Joint* and crack* of the greenatooe in thin, white 
uoatinga with radiated ttcucture lOmewhat reaembling itavtililt. 

aEESOLITE. 
A zeolite likewiae new to Victoria. It occurs in aphnroidal nobe, and rarely stalactltie 
foim*. in hollowi of the Tcry veelcular basalt from the ahall of the Ballarat and Clnnes 
tlining Company, Clanea. The Doha are of a pale-blae color, Bemi-U-auilucent, and have a 
weak p«arly liuire, cloacty reaembling aome mammillated chalcedony. On account of thia 
appi-aranco the miners call it pearUilont. The internal atructure uf the noba ia minulely 
radiatvd, and the fracture ihowa alan pearly lu'ire. The gtalactitic forms are generally white 
opaqne, tut In fracture iimilit to the aphKrulea. Belbre the blowpipe the mineral awella and 
curia — not quite aa strongly aa moUciU — and fnnea altimatety (a a white blebby glaal. 
It ia aaaociated with htnchetitt, ehabatitt, and ealciu. 

HEEaCHELITE. 
After the flrat diacoTcry by Mr. Wilkinnoii [of the former Geological Survey) of thia 
tnterestiDg and rare leolite— acviTal years ago— in an old baaalt quarry near the River 
Yarra at Richmond, only a ftw inferior apecimena were obtained from thia place, owing to 
the flooding of the quarr}' by the river and its conaequent abandonment aince. Last year 
Mr.Ed. I'ittman, aaaistant in the Geological Survey laboratory, found, however, in Chambets't 
large quairipa, adjoining the old quarry, not only specimens of the old type of Hertchtlite 
crystals, deacribcd by me in the EihibltioD Essays of 1S67, poge 61, and for the sake of 
conipariaon respresented in I1({. 14. but also, associated with phiSipiile, anatcimi, and ealcile, 
very fine crystals — a number ni^arly perfect all round — allowing mudlGcaliona of planea not 
recorded in the principal woika on mineralogy. The most interesting of these is shown in 
Figs. 16 a and b. It conaista of a rather obtuse hexagonal pyramid r with replacement of 
the lateral comera by planes p of a Mcond, acnte, hexagonal pyramid, and it will be seen, on 
compaiing it with Fig. 14 of (he old 
type erystsl, tliat the perfect pyra- 
mid r ia indicated on the latter by 
■mall triangntar planea, which in 
Fig. 1; (another form from the 
new place) have grown to a aize, 
M to b«, as it were, in trquilibrium 
with the acute pyranud/> and ter- 
minal plane o. About the identiiy 
of the respective planes on the three 
forms there can be no doubt, as 
proved by a number of moasurc- 
mentt, and it most be remarked 
that the pyramlJal planes r have 
nevorbeen observed except in com- 
bination with the p:<TticQlar pjra- 
mid ji. They arc gi ncrally bright 
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and cTcn beliiw, liut bocome dull, ind thetr termiDal edgei appear ronnded off toward* Ihe 
■ pex, that hu aa^et but ver; rarely bMOWenperreflonany Bpecimeu foand. The pluiM p 
eliuw a Tcr7 flat re-BnUHug angU (as aoticed of thooe of the old tjpe ciyatal), have a 
blight, glaaajr luetre, liut are extremely aneven, and (herefora very diScalt to measare with 
any degree of accuMcy, Tbs following aiigles have been obtained aa the meao of a 
oDmbeT of tolerably well-agreeing meaaurementa of diflerent eryatals -.—p .■p' = i j+° jo' ; 
r : r = 14.5°, r : r" ^ 73° 51' (71° 56' ]i' caknlated on taking r .- r = 14.5° correct aa the 
Ihitter angle). Neither the first nor laat angle agree* with that given by Dr. Victor »0D 
Lang ID his mioeralogical nolea (Phil. Magaxine, aerie* 4. Tot. i3, page ;o6) of apparently 
analogona planea, 501 ; joi = 50° 30' (compL), Fig. 1, Plate VII., of a cryatal of HerKhtlite 
from Hichmond, of one of the firat apeiiiniens fonnd by Ur. WilkintoD, and preiented by Mr, 
Selwyn to the Biitiah Mnaeum. The learned doctor niakea alao no mention whatever of 
the ii.dication of the aecond pyramid r, noi of the Bat re-entering angle of plaoei p, both 
which characterEatics I have never teen absent on thiatypa of cryatal, and it ia therefore quite 
evident to me that he measured a very rare foim, of whieh no specimena have eome under 
my notice. The crystals of form Fig. 16 are generally quite tranapareot, rarely while opaqae, 
and aitaeldom on the bard basalt, but mottly on a thin layer of brown or greenish-black, soapy 
clay, that lines the caritiea of the rock— a circnmatance which makea apecimeni difficult to 
preserve, on account of the cracking of the clay on eipnaure to the 
Btmoaphere. They appear in irregular druay aggregaliooa, rarely 
singly grown up (Ur. Piltman presented, besidea amallsr onea, 
one specimen to the Public Musenm, nearly 6 inches square covered 
all over with fine transparent crystals), but show no tendcDcy to the 
pretty, rosette- like grouping (fig. 17) of Ihe cryatala of the old type. 
Of theae Utter, Mr, Pittman fonnd aoine white opaque ooea of nearly 
f inch in diameter, also some amaller trannparent onea. grown iire- ' 

gularly round a thin vein of dark, hardened clay. Some of these strings of crystals are 
above i inch ia length, and Sue single cryalalp, perfect all round, could be obtained from 
them hy careful detachment. 

The rarest new forma of the minerBl were found hy Ur. Norman Taylor, and are repie- 
Hented in Figs, ig and 19. lo 
Fig. ig the planea of the very 
Hcnte pyramid are deeply stiiated 
horizontally, and therefore not 
lit for measurement. The whole 
aspect of the crystals 19 very near j.^^ ^^ j.^^ ^ 

that of hexagonal prisms; some 

have the central horizontal edge qaits oUilerated, and appear thus barrel -ahaped, similar 
to Ihose of pj/ramoTphiU. — Fig. 19 ! Perfect hexagonal tables, Iha prismatic plane* strongly 
■triHied horizontally, and the baaal edges replaced by pyramidal planes, too narrow and 
uneven for measurement. This form ii very similar to one from Aci Beale, Sicily, shown 
in Fig. J, Plate VII^ of Dr. Victor von Lang's mineralogical notes, above referred to. I'he 
specimen found hy Mr. Taylor does not, however, present aingle cryatala. but always two and 
two grown together with the baaal planes, as Fig. 19 shows. 

It waa formerly supposed that BtrKhtlit* belonged to the rhombohedral ayatam, and, 
like Uvyne and gmttinile, waa compounded of several rhooibohedrons. Dr. Victor von Lang 
proved, however, by optical invetligalion that the simple crystal of Htrtchelilt, yet unknown, 
mnrt belong to the orthorhombic system, and that lii are twinned together in the usual 
compound forma. Touching this latter deduction, I have to record some observationa on a 
aeries of crystals which— not being proficient enough in crystallography— I hsve some 
diffidence in believing, might, if aeen by the learned doctor, cause bim, perhaps, (o modify his 
opinion, at least for certain caaea. Whilst examining the great number of fine specimens 
of HertcheUlt found by Mr. Tiltman. I noticed that the alwaya— more or Icm— rounded 
top planes of some of the cryatala had a froated or rooghiah-g listening appearance, and on 
examining one under the microscope foimd that this was not due to a crystallioe coftjng of 
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Fio. 25 a. 
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Fig. 25 6. 





Fig. 26 a. Fig. 26 b. 



smaller crystale, as I at first supposod, but to countless minute tiiangular points or comers 
rising out of the mass of the ciystal. On following this discovery up farther, I was, on a 
number of different crystals, able to trace a regular gradation in the size of the points — on 
the one hand, to their being so minute as to be hardly perceptible under the |4nch 
objective of the microscope, presenting to the naked eye the usual dull, to all appearance 
smooth top plane— on the other hand, I found, 
however, crystals with upstanding points, nearly 
one-third.lioe in size, some quite sharp (Fig. 20), 
but others with shining, partly triangular, partly 
trapezoidal curved planes truncating the sharp 
points (Figs. 21 and 22), producing a mixed dull 
and bright aspect of the top plsne in reflected 
light (Fig. 23). In addition to, or rather as a 
consequence of this, the basal edges prove in 
side view to be acutely serrated, and whilst the 
common flat re-entering angles that lie gene- 
rally in the centres of the pyramidal planes, 
communicate with one of these sharp indenta- 
tions (of the basal edges), the terminal pyramidal 
edges of all the crystals examined merge into 
acute indented angles towards the basal plane. 
Fig. 24 represents this aspect of a crystal. Figs. 25 a and 6, and 26 a and b, show the 
appearance of the small crystal points lying along the basal edges; p being part of the 
pyramidal plane of the large compound crystal. On reviewing all the facts in connection 
with this peculiar structure of the common type of Herschelite crystal, might it not be 
concluded, that the latter if symmetrically built up— not of six — but of a variable, indefinite 
number of mic*'o-cryBtals ? Any expert crystallographer examining the specimens could, I 
am convinced, not come to another result. 

'On one specimen I found also a number of crystals which showed globular, quite bright 
(appealing like glazed), though uneven and minutely broken top planes, in combination with 
planes of both pyramids p and r, the former without any trace of an indented angle, the latter 
rather imperfect, being deeply striated, with a flat indented angle in the line, where the 
striiB meet, see Fig. 27. Accompanying these crystals I noticed crystals of what sppeared to 
me phillipsite^ of quite the same color as the former, and it struck me, from their peculiar 
mode of aggiegation and the strong striation of the pyramidal 
planes, which appeared to meet at a more obtuse angle than 
usual — that twelve of them twinned together — ^with their ter- 
minal points rounded off, and their prismatic planes meeting 
at angles of 134.^, to furm pyramid p, would constitute the 
crystal depicted in Fig. 27. However, the possibility or other- 
wise of this combination must be left to crystal lographers to 
determine: if possible for these crystals, it certainly does not suit 

the structure of those previously described ; for the micro- crystals, composing them, have not 
the slightest resemblance to those of phiUipsite. A strong obstacle in all cases, besides, would 
be the diffeience in the chemical compositions of the two minerals, as given further on.* 

With regard to the cleavage of Hertchelite, which is stated to be basal, 1 was not able to 
observe it on any of the specimens examined, nor on a number of crystals broken intentionally 
for the purpose of finding it: nothing but conchoidal fracture was the result of the operation. 

In order to see how far the chemical composition of the Richmond Herschelite agreed 
with that of the mineral from other places, Mr. £dwd. Pittman made with special care, 




Fig. 27. 



• since the abore waa written, Mr. Rule found In Chambers's quarry specimens wblcli show what cer- 
tainty appear very much like single crystal* of Herschelite, and their combinations, to forms like Figs. 16a and 
17— some with perfect terminal points. These single crystals, which are very small, strongly resemble 
rhombohedrons, more or less modified, and with mo9tly diagonnlly broken, strongly striated and curved planes, 
Blmiiar to Figs. 14 and 15 of chabosite from Malmsbury, given in the Exhibition Essay of 1867. 
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ander tlie direction of Mr. G. Newbery, three quantitAtive analyses, that gave the fullowing 
results : — 



I. X^arge opaqae crystals 
IL. 'l^ranHparcnt, tabular crystals 
with frosted tops 
III. Double hexagonal pyramids, 
partly transparent 



SiO^ 


A1,0, 


CaO 


KO 


NaO 


HO 


45*33 


22*22 


7*11 


o*97 


5*54 


18*67 


46*05 


22*07 


7'o6 


0*72 


548 


19-25 


46-26 


2304 


7*02 


0*09 


596 


18*52 



9984 

100*63 
100*89 



On comparing these compositions with one of those given in Dana's Mineralogy for 
JHerscheliU from Aci Castello, Sicily, for instance: — 

Si ^ Ca Na K H 

47'39 2090 038 8*33 4*39 17-84 = 9923 

a marked difference will be found, especially as regards the protoxide bases; lime and soda 
occupying in our mineral the place o{ potash and Boda in that from Sicily. 

A calculation of the oxygen ratios of the different components results for the three 
analyses as follows : — 





• • 

Si 


• •• 


Ca 


Na 


• 

K 


• 

H 


I. 
11. 
III. 


24-17 
24*56 
24-67 


10-35 
10-28 
10-74 


2*03 
202 
2-01 


1*43 
1-41 

1-54 


o-i6 
0-12 

0'02 


1661 

1711 

16*46 



Or, for 



I. 

II. 

III. 



Si 



2417 
2456 
24*67 



« 



io*35 
10*28 
1074 



R 



3*62 

3*55 
3*57 



H 

16*60 
17-11 
16*46 



Or 



{ III. 



■ • 


• ■• 


• 


• 


Si 


S: 


R 


H 


699 


3 


1-05 


4*8 1 


7-17 


3 


1-04 


4-'99 


689 


3 


1-00 


469 



1 



==7:3:1:5 



■^<lt>H&' 



+ 2 AlSi + 10 H 



Corresponding to 3i '^' 

giving 45-5 Si, 22*31 Ai, 6*93 Ca, 576 Na, 195 H = 100. The oxygen ratio of R, ft, 

Si, H of the Sicilian Herscheltte is given as 8 : 3 : 1 : 5, and it seems, therefore, that our 
mineral is in this resp<rct more ch soly allied to the pkaeolite from Lfippa, Bohemia, analyzed 
by Rammelsberg. which has likewise the ratio of 7 : 3 : i : 5, but contains nearly four times 
AS much lime as alkalies. 

I have now to record another discovery of Herachelite, made last year by Mr. Brown's 
Geological Survey party, in the vesicular basalt from the shaft of the Ballarat and Glunes 
Gold Mining Company, Clunes. The mineral is liere associated with calcite, chabasite, and 
sometimes megolite^ and occurti in two modifications : — i. In very 
thin hexagonal plates, with the ba.sal edges replaced by very uneven 
planes of a hexagnuAl pyramid, simiUr to p. Fig. 14, of the 
Richmond Herschelite^ but apparently more obtuse, and without 
any indication of a second pyramid. 2. In double hexagonal pyra- 
mids, quite similar to the Richmond crystals (Figs. 16 a and 6). 
I observed one small nearly perfect double crystal of the form 
represented in Fig. 28, in which the smiU planes n of a hex- 
agonal prism, truncating the b.teral edges of pyramid r, are quite 
new.* The terminal planes of the first modification are dull and siQ, 28. 




* Tbey bare aUo been observed on crystals quite recently found at Richmond. 



co^irBiBUTioi 



rooghuh; th« t«nniiMl poinU of the tecDiid un« imperfact, uhI the pynmid>l plaDee p 
■hnw a Sat re-entering angle, >U u mentioned of the Richmond ciystaU ; ■ teQdencjr (o s 
rotette-Uke granping, u the Utter ihuw, ia, howeTer, entirelj' abeeut. 



PHU-I-rPSlTE. 

or this rather rare zeiilite, I ditcoTered, abont two jean ago, several good apecimeoi in 
the heap of veeitrnlw- basalt from the deep pruepefting ahaft, annk cloae to DEgravea' mill, 
near EjnetOD, It occnra in opaque while cryatsla, np to 3 Imes la siip, in cavitiea of 
the rock, and is general]; associated vith Gne, nearly trinaparent cryatale of chabatiU. The 
characteriatid cracilorm shape of the ctyiLala ia very plain, and exactly reeembtes the 
oommon form of Aumatanw from SL Andreanberg. A qualitative Hnalysis l>y Mr. Newbcry 
proved, however, the entire absence of bari/ta, and presence, in some quanlily, of /fne 
instead, the chief point of diatiaction of Philliptile from harmalomt. 

A second discovery of the minerftl was made last year by Hr. Edw. Pittman, in 
Chamber*'* baaalt qnarriea nt 
Richmond. It ia found there 
in druses and small aggre- 
jiationa of opaque-nhite, 
bluish -white, and faintly 
transparent, and. though 
more rarely, of qu;te coliir- 
lesi, Dearly limpid ciratals, 
from I to ] lines in size, 
assouiated with herichelile, 
anaknm, and calcite. I'he 
crosa-fnrm of the compound 
crystals Is far less apparent _ 

than on the sptcimeni from 

EynetoQ, Ihe re-entering inglea of Ihe prlams being, indeed, 
ver' small. The cr7>u1a look, in fact, to the naked eye, 
like letragonal octahedrona in cnoibination with priamatic 
plaaea, not nnlike some apopkyUitt (Fig. 19), and only the 
peculiar atriatlon of the pyramidal planes, which I observed 
on different spciimena, as ahown in bigs, ag-jx, indicatee 
tlieir compound nature, and the manner of twinning. Of 
not at all uncommon occurrence nra very pretty double crosses 
of the form Fig. 30, a combination of three twinned crys- 
tal!, perfect at both ends, penetrating eaoh other at right- l':o. 31. Fio. Ji. 
angles. 

The ohemical compotitioD of this Phdtipiiu is, according to a qoantitative aiialyais bv 
Hr. Edw. Pittman, as follows :— 







Si 
4661 



M 



Ca 

4-+8 



K Na 

6-39 s 10 



A comparison of this analysia with those of Philtipsite from Enropesn localities shows a 
consideiabla difference in the percenlagts of all componcots, with the exception of alumina ; 
the largo aroonnt of sorfo contained in our mineral being especially striking. 
The oiygeo ratios for the different components I find a* follows :— 



M Ca 



Na 



H 



Si -R B H 

rfor 678 J I 3-58; 



which, as regarda Si and H, ia certainly not very satlsfactoiy. The licat c 
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circamstances would perhaps be to take 7:3 : I : 3^ as the ratios, which would give 
3i Si, -Ry R, 3^ H, and lead to the formula : — 

K «is + ^& K + 7H; 
/ J Ca Y 

Or, approximately, ( J K J SP + 2 Al Si« + 7 H, 

\ i Na / 
with the following percentages : — 

Si Al Ca K Na H 

47*oi 23*06 4'x8 7*03 4*6i 14*10 ioo*oo. 

Mr. Rule found this zeolite lately in quartz from the Tiverton Reef, Maldon. It occurs 
in joints of the quartz in the same manner as it does at Lisle's and Lennox's Reefs, Mount 
Tarrangower (the only other two places known), viz,, in thin drusy coatings of Teiy small, 
semi-transparent, nearly colorless crystals of the form figured in my former description. 

All the specimens kindly shown me by Mr. Rule exhibit thin tabular crystals of heavy 
spar grown upon the drusy coatings of this zeolite — ^a no doubt rare association. 

IIE.A.VY BFJSlM (STJX,I>II.A.TE OE 

BAT?,3rTA.). 

A new (the second) locality of occurrence of this mineral 
discovered "by Mr. Rule is, as just mentioned, the Tiverton Reef, 
Maldon. Solitary, thin, blade-like crystals, up to ^ inch in 
length, and J inch broad, or aggregations of a number of soch 
thin blades, lie flat upon a drusy coating of heulandite covering 
quartz. The cTy^tals are mostly quite colorless, transparent, 
and perfectly developed all round, the most modified form being 
that shown in Fig. 33. A spectrum analysis, kindly conducted 
by Mr. Ellery, showed but a very faint trace of strontia. 

Fio. 33. 

SELEITITE, aYI>STJM ( STJX.I>II-A.TE OE LIME). 

To the numerous localities given for this mineral in my former description may be 
added Schnapper Point, where it occurs frequently in thin seams, and in rather imperfect 
solitary crystals, some above 6 inches in length, and i inch thick, in the blue tertiary clay 
along the coast. It has also been observed in lenticular crystals and drusy coatings in the 
stiff bluish surface clay of Spring Plains. (Geological Survey J-sheet, 13 N.E.) 

JkCIl?, A "BIXiITE, GX.-A.TJBEE S.A.I-T ( SXJ3:.I>HLA.TE OE QOXyj^h 

This salt occurs, according ti> Mr. Norman Taylor, in fine acicular efflorescences and 
powdery crusts on the walls of the prospectors tunnel at Barfold or Mitchell's diggings. 
(Geological Surveys-sheet, 13 8.E.) The tunnel is driven in a white, soft, fine-grained 
sandstone. 

At a recent visit to Wood's Point I recognized finely crystallized specimens of this 
mineral in the collection of Mr. Bailey, manager of the South Morning Star Hill Company. 
It occurs associated with rock crystal and sometimes iron pyrites in fine druses, lining 
hollows and cracks of the auriferous quartz veins traversing the massive, more or less 
decomposed, diorite dyke of the Morning Star Hill. Its origin is therefore no doubt mainly 
due to the decomposition of the homblendic component of the diorite, whilst from that of 
the felspathic one (pligoclase) resulted a white clayey mineral (kaolinite) composed of fine 
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pearly scales, that generally fills the dniae cavities of the reefs, covering the other minerals. 
The crystals of the Brown Spar are from ^ to | inch in diameter, of yellowish-white color, 
snbtransparent, and present all the same form, viz., the obtuse cleavage rhombohedron, the 
planes quite even and showing a faint pearly lustie, in combination with the terminal plane, 
which is generally large, and always dull and uneven. Before the blowpipe pieces of the 
mineral strongly decrepiUite, the powder turns brownish-black, but does not becontc 
magnetic — a proof of there being but little iron present. It is hardly touched by cold acids, 
but dissolves quickly with strong effervescence in hot muriatic acid, the solution reacting 
strongly for lime and magnesia. 

Specimens of cellular quartz with vein-like aggregations of Brown Spar in yellowish- 
brown saddle-shaped rhombohedrons, planes quite dull and rough, have been recently found 
by Mr. Ferd. Kayser in the New Chum Reef, Sandhurst 

DDOLOMITE ( M-A^aNESI^a^JSr I.IMESTONE ). 

Under this designation would, according to a quantit-ative analysis by Mr. Cosmo 
Newbery, properly come a band of very hard, so-called " ckerty limestone" that occurs with 
brown fuematiie and quartzite underneath the basalt, east of Broadnieadowe, on the Moonee 
Ponds Creek. The analysis shows its composition to be as follows : — 

ft • • 
^^tt \^ ••• ••• ••• ••• •■• 



MgC 

• •m 
• • 

Si 
Clay, &c 



.1-- 



54*974 
39-007 

1-476 

4-467 

99924 



Trials were at one time made to burn this stone for building material, but gave no favorable 
results. In the bed of the creek, below the outcrop of the band, occurs a thin deposit of a 
similar hard rock that encloses truneatella, and is most likely deiived from the former. 

C-AX.CITE. 

The rarity of this mineral throughout Victoria generally, and more particularly in the 
auriferous lodes of the goldfields, renders it perhaps of some inUsrcst to notice that in 
Campbell's Reef, Moyston (Ararat Mining District), it occurs in strong, irregular veins and 
patches, sometimes impregnated with specks of galena and crystals of iron pyrites (generally 
cubes and pentagonal dodecahedrons). Gold has, however, not as yet been seen in this 
manner,* nor have crystallized specimens of the Calcite come under my notice. Calcite is 
also occasionally found in thin opaque-white veins in (he quartz reefs traversing the dyke of 
the Morning Star Hill and that of the Rose, Thistle, and Shamrock Company's lease, Wood's 
Point. 

In the basaltic lavas it is not by far so abundant as arrngonite. To the localities of 
occurrence mentioned in the Exhibition Essay of 1867 we can, however, add the basalts of 
Richmond and Clunes, in which generally light honey-yellow, small, acute rhonil ohedrons — 
at the former place often aggregated to club^like shapes — are found associated with the rare 
speciei of zeolites previously described. 

Another new locality for Calcite, in veins from i to 2 feet thick, is in the carbonaceous 
rocks along their junction with the older basalt, at the Moe Swamp, about six miles S.E. of 
Westbnry. 

• It may here not be ont of place to remark that moat of the rich quartz reef* of Grmple, Queensland, 
contain abumtanre of Cafcite In •tronir volna and patdhes, often richly Impregnated with gofd. A fine specimen 
from there, In my poMefslon. »-hoivs, bcsldeii doHlary hackly grains, actual veins of largi&h gcM specks 
Irregularly dlstributod through white opaque Calcite.' 



By Authority : Joun Fxrrcs, Uuvcnmient rrinier, Melbourne. 



